ABSTRACT: Activity of fungi participating in the dead wood decomposition was studied in the Velký Polom Nature Reserve, Protected Landscape Area Železné hory. Two game-proof fences of an area of 0.30 ha (570 m alt.) and 0.19 ha (620 m alt.) were used as permanent sample plots. In both the plots, activities were monitored of wood-destroying fungi in 126.82 m 3 dead wood, 104.05 m 3 of which were in beech. After conversion to an area, the volume amounts to 258.82 m 3 per ha. In the whole reserve, almost 220 species of macromycetes were recorded in the course of a mycological survey. Wood-destroying fungi are the dominant component of mycoflora representing more than 50% identified taxa of in the period under study. The proportion of mycorrhizal fungi amounted to 14%. A series of macromycetes considered to be saprophytes is bound to products of wood decomposition. Fomes fomentarius (L.) Fr., Fomitopsis pinicola (Sowerby) P. Karst., Ustulina deusta (Fr.) Petrak, Hypoxylon fragiforme (Pers.) Kickx, Ganoderma lipsiense (Batsch) Atk. and the genus Armillaria were the predominant species of wood-decaying fungi. As for rare macro-fungi, it is possible to mention Ascotremella faginea (Peck) Seaver, Stropharia albocrenulata (Peck) Kreisel and Tricholomopsis decora (Fr.) Singer.
JOURNAL OF FOREST SCIENCE, 50, 2004 (3): 118-134 Dead wood is an important part of forest ecosystems significantly differentiating the forest from other non-forest communities. Wood as a substrate enriches the environment from the viewpoint of biodiversity being together with soil the richest niche of the forest. Dead wood humification then connects it with soil involving a number of elements (particularly carbon) into cycling. It is irreplaceable in some types of forest ecosystems such as mountain forests and forest regeneration on a decomposed wood.
Activities of fungi in the process of dead wood decomposition were studied in the Velký Polom Nature Reserve, Protected Landscape Area Železné hory. The nature reserve extends on an area of 15.56 ha at an altitude of 545 m, about 1.5 km SE of Horní Bradlo. The forest stand represents a remnant of the silver fir/beech community of the virgin forest character with interspersed sycamore maple. Originally interspersed Norway spruce and on moist places also ash represent a prevailing component of the stands at present. On the other hand, silver fir has already virtually disappeared. Only standing and lying fragments of old dead trees gradually disappearing remain in the stands. The percentage of silver fir decreased from 1.1% in 1973 to 0.2% in 1995. From the viewpoint of volume, the proportion amounted to even 2.7% as against 0.6% (VRŠKA 1999). The whole area is surrounded by a spruce monoculture with individual admixtures of broadleaves. In recent decades, a group disintegration of overmature beech trees occurred there on several places of the reserve and thus it is possible to study a number of natural processes. In the area of Natural Reserve (NR) Polom, several game-proof fences have been established with plentiful natural seeding of beech and sycamore maple interplanted by silver fir in recent years.
The objective of the paper was to carry out inventory of dead wood in selected permanent experimental plots (PEP) and to record the present condition of wood decomposition and activities of wood-destroying fungi in the process.
MATERIAL AND METHODS

Establishment and surveying permanent experimental plots
Game-proof fences of an area of 0.30 ha (555 m alt.) -Polom I (PEP I) and 0.19 ha (620 m alt.) -Polom II (PEP II) established in the reserve as protection against unfavourable effects of game were used as permanent experimental plots (PEP). The PEP were surveyed using the Field Map method (RUSS 2001) . The present condition of the stand was recorded and documented in particular PEP and further visualized. Inventory of wood was carried out, positional surveying of particular trees in the stand (position, crown cover and profiles, height and dbh) and surveying of dead wood.
Mycofloristic survey
In the whole area of the reserve, mycofloristic survey was carried out. Both wood-destroying fungi and other ecological groups of fungi such as mycorrhizal fungi, saprophytic fungi etc. were studied. Investigation was carried out of the valence of fungi to the dead wood as a substrate.
Inventory of dead wood and wood-destroying fungi
In the course of 1999 to 2001, the occurrence was studied of wood-destroying fungi on dead wood in PEP. Particular dead stems were divided by colour to 2-m sections accurate to 5 cm and mensurational characteristics were determined. The volume of wood was calculated according to Smalian:
where g 0 and g n are end circular areas of particular sections.
The decomposition degree was classified to 5 degrees of decomposition (humification). Degree 1: newly fallen trees without symptoms of decomposition and fruit bodies of wood-destroying fungi. Degree 2: newly fallen trees without marked symptoms of decomposition and with the sporadic occurrence of fruit bodies. The occurrence of mosses up to 5%. Degree 3: previously fallen trees with marked symptoms of the activity of wooddestroying fungi, rather plentiful occurrence of fruit bodies and mosses. Sporadic occurrence of seedlings. Degree 4: fallen trees with places of the total destruction of wood, considerable occurrence of fruit bodies and mosses. The occurrence of seedling can be more copious. Degree 5: due to activities of wood-destroying fungi wood breaks and losses any strength. Fruit bodies gradually disappear. Plentiful occurrence of mosses, grasses and seedlings.
Identified species of wood-destroying fungi on stems were summarized according to particular stages of decomposition into 10-cm diameter intervals. Branches were divided only into two intervals their limit being 7 cm, i.e. timber to the top of 7 cm diameter and smallwood.
RESULTS
Mycofloristic survey
In the course of a three-year monitoring, almost 220 species of macromycetes were identified in the region of NR Polom (Table 5 ). More than half of observed species (viz. 112, i.e. 51%) can be considered to be wood-destroying fungi, i.e. fungi capable to decompose lignocelluloses. The number of determined mycorrhizal and saprophytic fungi was 30 (14%) and 76 (35%), respectively. A remaining percent (2 species) belonged to mycoparazitic macromycetes. The proportion of fungi bound to wood either directly as wood-destroying fungi or as saprophytes exceeds 75%. From the viewpoint of a relationship to a host, the majority of species of fungi, viz. 149 (69%) was found in beech Fagus sylvatica L. In spruce Picea excelsa (Lam.) Link, fir Abies alba Mill., alder Alnus glutinosa Gaertn. and birch Betula pendula Roth, ash Fraxinus excelsior L. and maple Acer pseudoplatanus L. some 85 (38%), 25 (11%), 11 (5%) and 7 species (3%), respectively were identified from the total number of detected fungi. One species was also found in Alnus incana Moench.
Inventory of dead wood
In both PEP under investigation, 126.82 m 3 dead wood were recorded. After conversion, the volume amounts to 258.82 m 3 per ha (Tables 1 and 2 
Activities of wood-destroying fungi
The study of dynamics of the species spectrum of wooddestroying fungi on dead wood of beech Fagus sylvatica L. in relation to particular stages of decomposition was carried out in decomposition stages 2, 3 and 4. Other stages of decomposition in PEP were not noticed. As for decomposition of stems in decomposition stage 2, only 9 species were noticed (Fig. 3) Fomes fomentarius (L.) In studying the dynamics of the species spectrum of wood-destroying fungi in relation to dimensions of decomposed wood a certain relationship was noticed between the diameter of dead wood and the number of occurring species. The number of species increased with increasing diameter to a certain limit which amounted to (in relation to decomposition stage) 60 to 100 cm when direct proportion changed to inverse proportion. In branches, the turning point was noticed in the diameter Table 3 . Species spectrum of wood-destroying fungi studied in particular stages of decomposition Bold-type face -the species did not occur in the previous stage of decomposition, thinly -the species did not occur in the next stage of decomposition, î -increasing proportion of the species in decomposition of the following stage of decompositin, è -the same proportion, î -decreasing proportion 
Stage 2 Stage 3 Stage 4 Ascocoryne sarcoides î Ascocoryne sarcoides ç -------------------------
ç Fomes fomentarius (L.) Fr., Hypoxylon fragiforme (Pers.) Kickx and Ganoderma lipsiense (Batsch) Atk. were noticed virtually in all stages of beech decomposition. Hypoxylon fragiforme should be considered to be a species which participates as a saprophyte in sapwood decomposition being particularly important in smallwood decomposition. Surface parts of larger dimensions of dead wood were colonized with Hypholoma sublateritium (Fr.) Quél., Pleurotus ostreatus (Jacq.) P. Kumm., Galerina marginata (Fr.) Kühner and Dacrymyces stillatus Nees: Fr. From the viewpoint of the whole decomposition process and with respect to the number of occurring species of macromycetes, stem diameter from 40 to 100 cm appears to be the most attractive part of the stem. The boundary of the occurrence of fruit bodies of the species ranged from 20 to 30 cm diameter of dead stems.
DISCUSSION
The volume of decaying wood in central European forests is estimated to range between 50 and 200 m 3 per hectare (ALBRECHT 1991). However, the volume of decaying wood greatly depends on the forest type, stand age, relief, etc. According to studies conducted in the Czech Republic from 1987 to 1991, the proportion of dead wood in present commercial forests ranges about 7% of the whole biomass (KRAUS 1999) . In natural forests, the volume of dead wood is substantially greater. Studying the situation in Czech nature reserves, the share of dead trees in total stock ranges from 8 to 50% of total standing volume VRŠKA et al. 2000a VRŠKA et al. ,b, 2001a VRŠKA et al. ,b,c, 2002 . Expressed in absolute terms, the volume of dead wood in these reserves ranged between 50 and 220 m 3 per hectare. KORPEĽ (1988 KORPEĽ ( , 1997 /ha in Dobroč for the same stand development stage. The relation between dead wood and living biomass in the aggregation phase (juvenile growing phase) was 1:2 in Badín forest and between 1:2 and 1:3 in the Dobroč forest, while a maximum was reached in the optimum phase with a variation between 1:5 and 1:6. In the disaggregation phase, the variation was between 1:2 and 1:2.5 (SANIGA, SCHÜTZ 2001a). Similar situation can be also noticed in other virgin forests of Slovakia (SANIGA, SCHÜTZ 2001b JANČOVIČOVÁ (2001) gives that the greatest number of fungus species fructified on stems with partly or markedly disturbed bark and wood structure, usually covered with mosses, i.e. on stems with humification stage 3 (5-degree scale). She notes that tree species of floodplain forests provide just in these stages of decomposition, i.e. (2−) 3−4 suitable conditions for fructification of the majority of taxa of macroscopic fungi. The observations are in accordance with the situation in NR Polom where also the most numerous group of fungi were species colonizing wood in decomposition stage 3 (also 5-degree scale). It is necessary to state that the use of a decomposition stage or a humification stage can be considered to be compatible.
According to notice No. 395/1992 Gaz., Volvariella caesiotincta P.D. Orton and Ascotremella faginea (Peck) Seaver rank among seriously endangered species of fungi. As for rare species, it is necessary to mention the occurrence of Pluteus umbrosus (Pers.) P. Kumm., Tricholomopsis decora (Fr.) Singer, Ischnoderma benzoinum (Wahlenb.) P. Karst., Armillaria borealis Marxmüller et 
CONCLUSION
A fir/beech stand in the studied NR Polom occurs at the beginning of the stage of disintegration when it is possible to notice decomposition of living stems of beech in con-sequence of infection by wood-destroying fungi. Fomes fomentarius, Ustulina deusta and Ganoderma lipsiense significantly participate in parasitizing living stems of beech. Wood-destroying fungi colonizing surface parts of decaying stems and smallwood of beech are a speciesrich group of fungi. Silver fir disappeared from the stand in the course of the 60s to the 90s of the last century. At present, robust dead stems occur in the reserve and only several older silver fir trees survive there. Younger age classes are missing completely.
From the total number of macromycetes observed in the area of NR Polom in 1999-2001, more than half (51%) can be considered to be wood-destroying species. Saprophytic and mycorrhizal species amounted to 35 and 14%, respectively. Most species of wooddestroying fungi (68%) were found in beech Fagus sylvatica L.
It is possible to state that as compared with conifers the species spectrum of wood-destroying fungi decomposing wood in broadleaves is significantly more abundant. While about 2 to 5 species participate in the primary infection of wood of one spruce stem, there are several tens of species on the stem of a fallen beech. From the viewpoint of biodiversity, mainly bulky fallen trees of larger dimensions are important.
V přírodní rezervaci Velký Polom v CHKO Železnérozpad živých kmenů buku v důsledku infekce dřevní-mi houbami. Významně se na parazitaci živých kmenů buků podílejí druhy Fomes fomentarius, Ustulina deusta a Ganoderma lipsiense. Jedle z porostu vypadla v průbě-hu 60.-90. let. V současnosti jsou v rezervaci přítomny mohutné tlející kmeny, přežívá zde pouze několik starších jedinců jedle. Zcela scházejí mladší věkové třídy.
